Differential molecular assemblies underlie the dual function of Axin in modulating the WNT and JNK pathways.
Axin is a multidomain scaffold protein that exerts a dual function in the Wnt signaling and MEKK1/JNK pathways. This raises a critical question as to whether Axin-based differential molecular assemblies exist and how these may act to coordinate the two separate pathways. Here we show that both wild-type glycogen synthase kinase-3 beta (GSK-3 beta) and kinase-dead GSK-3 beta-Y216F (capable of binding to Axin), but not GSK-3 beta-K85M (incapable of binding to Axin in mammalian cells), prevented MEKK1 binding to the Axin complex, thereby inhibiting JNK activation. We further show that casein kinase I epsilon also inhibited Axin-mediated JNK activation by competing against MEKK1 binding. In contrast, beta-catenin and adenomatous polyposis coli binding did not affect MEKK1 binding to the same Axin complex. This suggests that even when Axin is "switched" to activate the JNK pathway, it is still capable of sequestering free beta-catenin, which is a critical aspect for cellular homeostasis. Our results clearly demonstrate that differential molecular assemblies underlie the duality of Axin functions in the negative regulation of Wnt signaling and activation of the JNK MAPK pathway.